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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an electrical
junction box suitable to be connected for example to a
wire harness in a vehicle such as an automobile.

Description of the Related Art

[0002] Recently, the increase of electrical and elec-
tronic component parts which are mounted in a vehicle
has led to increase of circuits to be accommodated in
electrical connection boxes and junction boxes in the ve-
hicle.

Thus, when forming branch circuits at a high density, it
is necessary to mount alarge number of component parts
on a junction box or the like, which causes increase of
manufacturing complexity.

[0003] In a junction box disclosed in EP-A-985585
(corrseponding to JP-A-2000-92660) and shown in
present Fig. 19 and having the features of the first part
of claim 1, bus bars 5A - 5D are laminated one upon
another between an upper case part 2 and a lower case
part 3, with insulation plates 4A - 4E interposed between
the bus bars 5A - 5D. The upper case part 2 has a con-
nector receiving portion 2a, a relay receiving portion 2b,
and a fuse receiving portion 2c, on which in use connec-
tors 6, relays 7 and fuses 8 are mounted respectively.
Terminals of the connectors 6, the relays 7 and the fuses
8 are connected to tabs 5a projecting from the bus bars
directly or are connected to the bus bars through relaying
terminals. The lower case part 3 has also a connector
receiving portion 3a to connect connectors to tabs pro-
jecting from the bus bars.

[0004] In the junction box 1, with the increase of the
number of circuits, the area and the number of layers of
the bus bars increase and thus the size of the junction
box becomes large. If the connector, relay and fuse re-
ceiving portions are arranged on both the upper and lower
case parts to connect connectors, relays and fuses to
internal circuits of the junction box, it is possible to make
the area ofthe junction box smallerthaninthe case where
the receiving portions are mounted on only the upper
case part or the lower case part.

[0005] However, if the connector, relay and fuse re-
ceiving portions are mounted on both the upper and lower
case parts such that they are opposed vertically, the bent
tabs of bus bars must overlap each other and thus cannot
be easily arranged. In this case, it is necessary to form
tabs on bus bars of other layers, which causes an in-
crease of number of layers of bus bars, and thus leads
to the increase of the height of the junction box. That is,
the junction box is necessarily large.

[0006] Further, the above-described junction box is so
constructed that the bus bars are connected to the con-
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nectors, the fuses and the relays. Thus, when the spec-
ification of the connection between the internal circuitand
the fuses and/or the relays is altered, it is necessary to
alter the entire internal circuit. Consequently the above-
described junction box is incapable of allowing a circuit
alteration easily.

[0007] Some proposals have been made for replace-
able modules in electrical circuits of automobiles.
[0008] US-A-5179503 shows a modular automobile
power distribution box having replaceable modules car-
rying relays or fuses. The relays or fuses in each module
are directly connected to terminals of leads of wire har-
nesses. A pair of bus bars connect power terminals to
the fuses of three maxi-fuse modules. There is no dis-
cussion of interconnection of the modules.

[0009] US-A-5581130 discloses removable multi-
function modules in individual casings which are mount-
ed on a circuit board. Each module is electrically con-
nected to the power supply distribution layer of the board
by a pin. Alternatively three modules are shown connect-
ed together by two electrical and mechanical coupling
bars.

SUMMARY OF THE INVENTION

[0010] Itis anobject of the present invention to provide
a junction box which can be made thin and can keep to
a minimum the number of layers of bus bars accommo-
dated in itand which can permit a circuit alteration easily.
[0011] According to the presentinvention, there is pro-
vided an electrical junction box adapted to provide elec-
trical connection to a plurality of electrical connectors, a
plurality of fuses and a plurality of relays, having

(i) upper and lower case parts joined together to pro-
vide a casing;

(i) a base circuit having a plurality of first bus bars
and insulation layers stacked together with said in-
sulation layers interposed between the bus bars in
the stacking direction, the base circuit being mount-
edinthe casing and the first bus bars being arranged
to provide electrical connection to electrical connec-
tors in use;

(iii) a fuse circuit having a fuse circuit substrate,
which is discrete from the base circuit, and a plurality
of second bus bars fixed on the fuse circuit substrate,
the fuse circuit being mounted in the casing and said
second bus bars being arranged to provide electrical
connection to fuses in use; and

(iv) a relay circuit having a relay circuit substrate,
which is discrete from the base circuit, and a plurality
of third bus bars fixed on the relay circuit substrate,
the relay circuit being mounted in the casing and the
third bus bars being arranged to provide electrical
connection to relays in use;

(v) wherein the second bus bars and the third bus
bars are joined to the first bus bars by welding.
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[0012] In the junction box of the present invention de-
scribed above the first bus bars of the base circuit are
provided separately from the second bus bars for fuses
and the third bus bars for relays by dividing the circuits,
and are joined by welding. The respective substrates are
discrete, i.e. separate elements in the casing, as shown
in the embodiments below. This is in contrast with the
conventional method, in which electrically conductive
sheets are punched to form unitarily the connector con-
nection circuit, the fuse connection circuit, and the relay
connection circuit and form tabs to be connected to con-
nectors, tabs to be connected to fuses, and tabs to be
connected to relays, and stacked in a single stack, the
circuits thus being handled and arranged in a complicat-
ed manner, which causes increase of the area of the bus
bars and the use of a large number of the bus bars. On
the other hand, according to the present invention, be-
cause the circuits are divided and welded, it is possible
to avoid the complication of tabs overlapping each other
and avoid a large number of bus bars. Thus, itis possible
to form a thin or compact junction box. Further, because
the circuits of the bus bars can be arranged and disposed
easily, the area of each bus bar can be reduced. Conse-
guently, even though the bus bars are separately provid-
ed for the connector connections on the one hand and
the fuse connections and the relay connections on the
other hand, it is possible to reduce the total area of the
bus bars and avoid increase of the area of the junction
box.

[0013] In one form of the invention, the fuse module
having the fuse connection circuit and the relay module
having the relay connection circuit are separately provid-
ed, i.e. on discrete substrates. Thus, if any feature of the
specification of the fuse and the relay is altered, only the
fuse module or the relay module needs to be changed
to produce a different design of box. That is, the con-
struction can permit alteration of the specification easily.
Onthe other hand, if the specification of a connector con-
nection is altered, only the base circuitis changed. Thus,
the construction can cope with a circuit alteration easily.
[0014] In an alternative construction, it is possible to
combine the fuse module and the relay module with each
other to form a fuse/relay composite module which re-
ceives fuses and relays on the same substrate which has
bus bars for fuses and relays on it. In this case, if it is
necessary to connect the circuit of any of the bus bars
for fuses to any of the bus bars for relays, the respective
bus bars are welded to each other or bars may be inte-
grally formed.

[0015] Terminals of the first bus bars may be disposed
in sockets of a connector receiving portion formed in the
upper case part and/or the lower case part directly or
through relaying terminals. Fuse-mounting sockets on a
member carried on the substrate of the fuse module
and/or relay-mounting sockets on a member carried on
the substrate of the relay module may be exposed to the
exterior of the upper case part and/or the lower case part
through openings. This allows fuses and relays to be in-
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stalled and replaced from the outside. For example, an
opening is formed at one side of the upper case part to
expose the fuse-mounting sockets and another opening
is provided to expose the relay-mounting portion at one
side of the lower case.

[0016] Alternatively fuse-mounting sockets and/or re-
lay mounting sockets may be provided integrally on the
case parts, e.g. with terminals of the bus bars projecting
into these sockets.

[0017] The second bus bars and third bus bars may
thus individually be directly connected to terminals of fus-
es and terminals of relays, respectively.

[0018] Preferably, each second bus bar and each third
bus bar has a terminal portion formed by bending a hor-
izontal portion thereof upward at one end of the horizontal
portion which is fixed to the respective substrate and a
pressure contact groove is formed at the end of the ter-
minal portion thereof to allow a terminal of a fuse or a
relay to be connected thereto under pressure. The other
end of the horizontal portion of each bus bar may be
welded to one of the first bus bars. This construction al-
lows the second and third bus bars to be connected to
fuses and relays without using relaying terminals.
[0019] Thefirst bus bars may be welded to the welding
portions of the second bus bars and/or the third bus bars
by any suitable method, such as ultrasonic welding, re-
sistance welding, laser welding or gas welding. Prefera-
bly, the portions which are welded project externally from
the insulation layers and the respective substrate.
[0020] Use of such welding techniques does not re-
duce reliability of the electrical connection. By arranging
the welded portions parallel with one another, ultrasonic
welding, resistance welding, laser welding or gas welding
can be efficiently accomplished. The bus bar portions are
for example welded to each other by layering them on
each other horizontally or by bending them vertically and
locating them alongside each other vertically. It is possi-
ble to connect the connector connection bus bars to the
fuse connection bus bars and the relay connection bus
bars by means of fit-in of male and female terminals.
[0021] The bus bars of the base circuit and the insu-
lation layers are alternately laminated on each other in-
side the upper and lower case parts. When accommo-
dating an electronic control unit in the upper and lower
case parts, preferably, the welded joints of the first bus
bars to the second bus bars and/or the third bus bars are
located in adead space located below the electronic con-
trol unit.

[0022] The upper and lower case parts may accom-
modate a circuit consisting of electric wires and pressure
contact terminals and/or a circuit of an FPC, PCB or the
like.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] Embodiments of the invention will now be de-
scribed by way of non-limitative example with reference
to the accompanying drawings in which:-
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Fig. 1 is a schematic exploded perspective view of
a junction box which is a first embodiment of the
present invention.

Fig. 2 is a plan view of the junction box of Fig. 1 in
its assembled state.

Fig. 3 is a bottom view of the junction box as shown
in Fig. 2.

Fig. 4 is a sectional view on line IV-IV of Fig. 2.

Fig. 5 is a sectional view on line V-V of Fig. 2.

Fig. 6 is a schematic view of a fuse connection bus
bar of the box of Fig. 1.

Fig. 7 is a schematic view of a relay connection bus
bar of the box of Fig. 1.

Fig. 8A is a schematic perspective view of a com-
bined fuse and relay module of a second junction
boxwhichis an embodiment of the presentinvention.
Fig. 8B is a further schematic perspective view of
the module of Fig. 8A.

Fig. 9 is a schematic exploded perspective view of
a junction box which is a third embodiment of the
present invention.

Fig. 10 is a sectional view of the junction box of Fig.
9 in its assembled state.

Fig. 11 is a sectional view of the junction box taken
along a line perpendicular to the section line of Fig.
10.

Fig. 12 is a schematic perspective view of a connec-
tor module of the box of Fig. 9 viewed from the un-
derside thereof.

Fig. 13 is a schematic view of a fuse connection bus
bar of the box of Fig. 9.

Fig. 14 is a schematic view of a relay connection bus
bar of the box of Fig. 9.

Fig. 15Ais a plan view of the upper case of a junction
box which is another embodiment of the present in-
vention.

Fig. 15B is a bottom view showing the lower case of
the junction box of the embodiment of Fig. 15A.
Fig. 16 is a schematic plan view showing layers of a
fuse module having two-layer construction of still an-
other junction box embodying the invention.

Fig. 17 is a schematic view showing the welding of
a fuse connection bus bar of the fuse module of Fig.
16 and a connector connection bus bar of the con-
nector module.

Figs. 18A and 18B show the welding of vertical weld-
ing tabs.

Fig. 19 is an exploded perspective view of a known
junction box described above.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0024] Fig.1lisaschematic exploded perspective view
showing component parts constituting a junction box 10
which in use is mounted in a vehicle body and is con-
nected to a wire harness of the vehicle.

[0025] Fig. 1 shows a lower case part 11, an upper
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case part 12, a base circuit 13, a fuse module 14 and a
relay module 15. Although it is not shown in Fig. 1, the
junction box 10 also accommodates an electronic control
unit 40 as shown in Figs. 2 to 5. The case parts 11,12
are connectable by conventional locking means, e.g.
snap-fit locking elements, to form a casing, and are indi-
vidually molded in suitable synthetic resin material.
[0026] The lower case part 11 has at its exterior a plu-
rality of projecting connector receiving portions 1la
shaped as sockets and an opening 11b for relays formed
adjacent one longitudinal side. The upper case part 12
has an opening 12a for fuses adjacent a widthwise side.
The case parts 11 and 12 are locked to each other by
fitting their peripheral walls together. Although it is not
shown in Fig. 1, the upper case part 12 has a bracket
12c for fixing it to a vehicle body projecting from a part
of its peripheral wall, as shown in Figs. 2 to 4. The upper
case part 12 has also a connector-fitting notch 12b
formed at a part of its widthwise peripheral wall.

[0027] The base circuit 13 constituting a connector
module has a connector connection bus bar assembly
16 comprising layers of bus bars stacked alternatively
with insulation plates 17. In this embodiment, the bus bar
assembly 16 consists of four layers laminated one upon
another and connected as necessary through the plates
17. The size of the base circuit 13 is such that it is not
located at the position of the relay opening 11b when the
base circuit 13 is accommodated in the case parts 11,12.
[0028] Each bus bar layer of the connector connection
bus bar assembly 16 of the base circuit 13 is a circuit
portion 16a having a required configuration obtained by
punching a conductive sheet or plate. Tabs 16b project
from the circuit portions 16a toward the lower case part
11 so as to project through terminal holes seen in Fig. 3
into the connector receiving portions 11a of the lower
case part 11. Connectors (nhot shown) provided on the
end of a wire harness (not shown) are in use fitted in the
connector receiving portions 11a to connect terminals of
the connector with the tabs 16b.

[0029] The layers of bus bars of the base circuit 13 are
interconnected as necessary through the insulation
plates in a conventional manner.

[0030] The circuit portions 16a of the bus bar assembly
16 have welding tabs 16c, 16d projecting from the pe-
riphery of the stack of the insulation plates 17 at at least
two sides thereof. More specifically, the welding tabs 16¢
project at and near one widthwise side of the stack of
insulation plates 17 and are welded to welding tabs 20a
of fuse connection bus bars 20 of the fuse module 14.
Thus welding tabs 16¢-1, 16¢-2 and 16¢-3 are welded to
welding tabs 20a-1, 20a-2 and 20a-3, respectively by
laminating the welding tabs 16¢-1 and 20a-1, 16c-2 and
20a-2 and 16c¢-3 and 20a-3 on each other horizontally.
The welding tabs 16d project at one longitudinal side of
insulation plate 17 and are welded to welding tabs 30a
of relay connection bus bars 30 of the relay module 15.
The tabs 16d, 30a are bent vertically and located along-
side each other for welding. As can be seen, the tabs
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16c-1, 16¢-2 and 16¢-3 are arranged parallel with one
another in arrays.

[0031] The fuse module 14 has a large number of fuse
connection bus bars 20 fixed to a surface of arectangular
insulating plate-shaped substrate 21. The fuse connec-
tion bus bars 20 are separate from each other and in use
individually connected to terminals of fuses which are
removably fitted to the junction box. The substrate 21
carries a molded synthetic resin body 28 (partially shown
in section in Fig. 4) which provides fuse receiving socket
portions 28a projecting from its front surface (lower sur-
face in Fig. 1) and has fusible link receiving socket por-
tions 28b projecting from its front surface near one of its
short sides. The socket portions 28a and 28b correspond
in location to the position of the opening 12a of the upper
case part 12 and are exposed to the outside when the
fuse module 14 isaccommodated inthe case parts 11,12.
[0032] As shown schematically in Fig. 6 (in which the
synthetic resin body 28 is omitted), each fuse connection
bus bar 20 of the fuse module 14 has a horizontal portion
20b fixed to the substrate 21, a terminal portion 20c
formed by bending bus bar 20 upward at one end of the
horizontal portion 20b, and a pressure contact groove
20d formed at the upper end of the terminal portion 20c
to allow a terminal 25a of a fuse 25 to be fitted. The ter-
minal portions 20c lie at the appropriate positions in the
body 28. The other end of the fuse connection bus bar
20is formed as a welding portion 20a and stepped at the
edge of the substrate 21 to allow overlap of the welding
portion 20a and the welding portion 16c of the connector
connection bus bar 16. Thus, as seen at the right-hand
side of Fig. 4, the respective welding portions 20a and
16c lie contiguous and overlapping.

[0033] The relay module 15 has a construction similar
to that of the fuse module 14. More specifically, the relay
module 15 has a large number of relay connection bus
bars 30 fixed to an elongate insulating substrate 31. The
relay connection bus bars 30 are individually provided
and connected in use to respective terminals of relays
which are removably fitted to the junction box. The relay
module 15 has a molded synthetic resin body 38 carried
on the substrate 31 and providing relay receiving socket
portions 38a in a row projecting from its lower surface
(upper surface in Fig. 1). The relay receiving socket por-
tions 38a are located at the position of the opening 11b
of the lower case part 11 and so are exposed to the out-
side to receive relays when the relay module 15 is ac-
commodated in the case parts 11,12.

[0034] As shown schematically in Fig. 7 (in which the
synthetic resin body 38 is omitted), each relay connection
bus bar 30 of the relay module 15 has a horizontal portion
30b fixed to the substrate 31, a terminal portion 30c
formed by bending the bus bar 30 upward at one end of
the horizontal portion 30b, and a pressure contact groove
30d formed at the upper end of the terminal portion 30c
to allow a terminal 35a of a relay 35 to be fitted. The
terminal portions 30c lie at the appropriate positions in
the body 38. The welding portion 30a is formed by bend-
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ing the other end of the horizontal portion 30b downward-
ly so that the welding portion 30a and the welding portion
16d of the connector connection bus bar 16 can be
aligned vertically next to each other, as shown in Fig. 5.
[0035] In assembling the junction box 10, initially the
welding portions 20a of the fuse connection bus bars 20
are connected to the respective welding portions 16¢ of
the connector connection bus bars 16 by layering these
welding portions one on the other, with the fuse module
14 disposed over one end of the base circuit 13, and
welding the welding portions together. Then, the welding
portions 30a of the relay connection bus bars 30 are con-
nected to the respective welding portions 16d of the con-
nector connection bus bar 16 by placing these welding
portions adjacent each other, with the relay module 15
disposed at one side of the base circuit 13, and welding
the adjacent welding portions together. The welding op-
erations may be carried out by ultrasonic welding, resist-
ance welding, laser welding or gas welding.

[0036] The fuse module 14 is thus mounted over the
base circuit 13 at a short side thereof, and the relay mod-
ule 15 is disposed adjacent the base circuit 13 at one
longitudinal side thereof to integrate the base circuit 13,
the fuse module 14, and the relay module 15 with one
another. Then, the sub-assembly of the base circuit 13,
the fuse module 14 and the relay module 15 is accom-
modated in the lower case part 11, with the synthetic
resin body 38 of the relay module 15 exposed to the out-
side at the opening 11b of the lower case part 11.
[0037] Then, an electronic control unit 40 (not shown
in Fig. 1) is mounted on the base circuit 13 at a position
where the fuse module 14 is not mounted. The electronic
control unit 40 has, at one side thereof, a connector por-
tion 44 having bent and projecting conductive pins 43
connected with electric conductors 42 fixed to its sub-
strate 41. The connector portion 44 fits in a connector
receiving aperture of the lower case part 11 and the notch
12b on the periphery of the upper case 12, and is thus
exposed to the outside. The conductors 42 of the elec-
tronic control unit 40 are connected to tabs 16e projecting
from connector connection bus bars 16 of the base circuit
13 (only one tab 16e is shown in Fig. 4). The conductors
42 are connected to a large number of electronic com-
ponent parts 45 mounted on the substrate 41 of the elec-
tronic control unit 40. The electronic component parts 45
are fixed to the underside of the substrate 41.

[0038] After the electronic control unit 40 is mounted
on the base circuit 13, the upper case part 12 is mounted
on the lower case part 11. At this time, the synthetic resin
body 28 of the fuse module 14 is exposed at the opening
12a of the upper case 12, and the fuse receiving portions
28a and the fusible link receiving portions 28b project to
the outside. The assembling of the junction box 10 is
completed when the case parts 11,12 are fixedly con-
nected to each other.

[0039] When the fuses 25, the fusible links and the
relays 35 are inserted into their respective receiving por-
tions 28a, 28b and 38a, they are fitted in the pressure
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contact grooves 20d, 30d to provide secure electrical
connection.

[0040] In this embodiment, the welding portions 20a
of the fuse connection bus bars 20 of the fuse module
14 and the welding portions 16c of the connector con-
nection bus bars 16 of the base circuit 13 are welded to
each other by layering them horizontally on each other.
However, it is possible to weld the welding portions 20a
and 16c to each other by bending the former downward
and bending the latter upward and locating them adjacent
each other. In this case, it is possible to utilize the dead
space located below the substrate 21 of the fuse module
14,

[0041] Itis also possible to utilize the dead space lo-
cated below the electronic control unit 40 to weld the
welding portions 20a and 16c¢ to each other.

[0042] Figs. 8A and 8B show parts of a second em-
bodiment of the present invention in which a composite
module 50 consisting of a fuse module integral with a
relay module is used instead of the separate modules 14
and 15 of the first embodiment. The integrated module
50 has a plate-shaped insulating substrate 51 carrying
bus bars 52 and a molded synthetic resin body 58 (omit-
ted in Fig. 8A) which has a fuse receiving socket portion
58a and a relay receiving socket portion 58b integrally
formed of molding resin.

[0043] The composite module 50 is disposed in the
upper case part of a modified form of the junction box of
Figs. 1 to 7. Thus, only a large number of connector re-
ceiving portions are provided in the lower case part,
whereas a large opening is formed in the upper wall of
the upper case part to permit the body 58 to be arranged
at the opening with the fuse receiving socket portion 58a
and the relay receiving socket portion 58b exposed at
the opening.

[0044] The bus bars 52 to be connected to terminals
of fuses and relays are formed individually on the sub-
strate 51. A terminal portion 52a to be connected to a
terminal of a fuse or a relay is formed at one end of each
bus bar 52. Welding portions 52b are formed at the other
end of the respective bus bars 52. The welding portions
52b are arranged in parallel with one another along the
periphery of the substrate 51, with the welding portions
52b projecting downward below the substrate 51. The
terminal portions 52a projectinto the fuse receiving sock-
et portion 58a and the relay receiving socket portion 58b.
[0045] The respective welding portions of the bus bars
of the base circuit 13 and of the bus bars 52 of the com-
posite module 50 are welded to each other to form a sub-
assembly, with the composite module 50 disposed over
the base circuit 13. In this state, the sub-assembly thus
constructed is accommodated in the lower case and the
upper case to assemble the junction box. The arrange-
ment is analogous to that of Figs. 1 to 7 and need not be
described in detail.

[0046] The third embodiment shown in Figs. 9to 15 is
generally similar to the first embodiment above, but dif-
fers primarily in that the molded synthetic resin bodies
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28,38 of the fuse module 13 and relay module 14 are
absent, the corresponding portions and functions being
provided by the upper and lower case parts. The same
reference numerals are used for corresponding compo-
nents.

[0047] Fig.9showsinschematic exploded perspective
view component parts of a junction box 10 to be connect-
ed in use to a wire harness of a vehicle body. The box
has a casing formed of molded synthetic resin upper and
lower casing parts herein called lower case part 11 and
upper case part 12. In the casing are a base circuit or
connector module 13, a fuse module 14 and a relay mod-
ule 15. Although not shown in Fig. 9, the casing formed
by the lower case part 11 and the upper case part 12
accommodates an electronic control unit 40, as shown
in Figs. 10 to 13.

[0048] The lower case part 11 has a plurality of con-
nector receiving portions 11a in the form of sockets pro-
jecting outwardly and a plurality of relay receiving por-
tions 11b also in the form of sockets arranged in a row
along one longitudinal side. The upper case part 12 has
a fuse receiving portion 12a having sockets to receive a
plurality of fuses, formed at one widthwise side. The re-
maining part of the upper case part 12 is formed as a
closed portion 12c which covers and contacts the upper
surface of an electronic control unit 40 housed within the
case. The upper case part 12 also has a connector re-
ceiving portion or socket 12e on the periphery face of its
other widthwise side. The lower case part 11 and the
upper case part 12 are locked to each other by fitting
their peripheral walls on each other. Suitable convention-
allocking fittings (not shown) may be provided. The upper
case part 12 also has fixing brackets 12d projecting from
its opposite ends, for fixing it to for example a vehicle
body.

[0049] Fig. 12 is a perspective view showing the bot-
tom side of the connector module 13 of Fig. 9. The con-
nector module 13 has a plurality of layers of connector
connection bus bars 16 laminated one upon another with
interposed insulation plates of a stack 17. In this embod-
iment, there are four layers of the connector connection
bus bars. In Fig. 9, the connector module 13 is schemat-
ically shown, with one insulation plate of the stack 17 as
the uppermost layer. By molding in resin, it is possible to
form the insulation plate stack 17 and a multi-layered
integral assembly of the bus bars 16.

[0050] Each layer of the bus bars 16 of the connector
module 13 has circuit portions 16a having arequired con-
figuration obtained by punching a conductive plate. At
least one tab 16a stands perpendicularly from each cir-
cuit portion 16a towards the lower case part 11 to project
through a terminal hole 11c of one of the connector re-
ceiving portions 11a of the lower case part 11. A connec-
tor (not shown) secured on one end of a wire harness is
in use fitted in the connector receiving portion 11ato con-
nect a terminal in the connector to the tab 16b.

[0051] The circuit portions 16a of the connector con-
nection bus bars 16 have welding tabs 16¢,16d projecting
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from holes of the insulation plate stack 17 and welding
tabs 16e projecting from the periphery of the insulation
plate stack 17. The welding tabs 16¢,16e are welded to
fuse connection bus bars 20 formed on the fuse module
14. The welding tabs 16d are welded to relay connection
bus bars 30 formed on the relay module 15. The welding
tabs 16c and the welding tabs 20a of the bus bars 20 are
placed adjacent each other vertically. Similarly the weld-
ing tabs 16d and the welding tab 30a of the bus bars 30
are placed adjacent each other extending vertically. The
welding tabs 16e are welded to welding tabs 20b of the
fuse connection bus bar 20 by laminating them on each
other vertically and horizontally. There are thus a plurality
of sets of each of the welding tabs 16¢,16d and 16e in
each case parallel with one another.

[0052] The fuse module 14 typically having the bus
bars 20 arranged between two insulation plates 22A and
22Bis formed by molding of synthetic resin. The bus bars
20 are separate from each other and individually con-
nected to terminals of fuses. As shown in Fig. 13 (where
the insulation plate 22A is not shown), each fuse con-
nection bus bar 20 has a horizontal portion 20e, aterminal
portion 20c formed by bending the bus bar 20 upward at
one end of the horizontal portion 20e, and a pressure
contact groove 20d formed at the upper end of the ter-
minal portion 20c to allow a terminal 20a of a fuse 25 to
be fitted therein. The other end of the bus bar 20 shown
in Fig. 13 is formed as the welding tabs 20a, which is
located to align with one of the welding tabs 16c of the
bus bars 16. Other bus bars 20 of the fuse module 14
are shaped as in Fig. 6 to provide the welding portions
20a. Itis possible to form a caulking rib on the insulation
plate and form a hole on the bus bar to dispose the bus
bar at a predetermined position by inserting the rib
through the hole and caulk the rib to fix the bus bar to
the insulation plate.

[0053] The relay module 15 has a construction similar
to that of the fuse module 14. More specifically, the relay
module 15 has a large number of relay connection bus
bars 30 fixed between upper and lower insulation plates
31A and 31B. The bus bars 30 are separate from each
other and individually connected to terminals of relays.
As shown in Fig. 14 (where the insulation plate 31B is
not shown), each bus bar 30 of the relay module 15 has
a horizontal portion 30b, a terminal portion 30c formed
by bending the bus bar 30 upward at one end of the hor-
izontal portion 30b, and a pressure contact groove 30d
formed at the outer end of the terminal portion 30c to
allow a terminal 35a of a relay 35 to be fitted therein. The
welding tab 30a is formed by bending the other end of
the horizontal portion 30b in the shape of an "L" to permit
the welding tab 30a and the welding tab 16d of the bus
bar 16 to be aligned adjacent each other vertically.
[0054] In assembling the junction box 10 of Fig. 9 ini-
tially, with the fuse module 14 disposed over one portion
of the connector module 13, the welding tabs 20a and
20b of the fuse connection bus bars 20 are welded to the
welding tabs 16¢ and 16e of the connector connection
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bus bars 16, by aligning the respective tabs next to each
other and welding them together. Then, with the relay
module 15 disposed under one side of the connector
module 13 in the longitudinal direction thereof, the weld-
ing tabs 30a of the bus bars 30 are welded to the welding
tabs 16d of the bus bars 16 by aligning the respective
tabs next to each other and welding them together. The
tabs 30a pass through apertures of the module 13. The
welding tabs are welded to each other by a suitable weld-
ing method such as ultrasonic welding, resistance weld-
ing, laser welding or gas welding.

[0055] As described above, the fuse module 14 is
mounted over the connector module 13 at one widthwise
side thereof, and the relay module 15 is disposed under
the connector module 13 at one longitudinal side thereof
to integrate the three modules. Then, this subassembly
of the three modules 13,14 and 15 is accommodated in
the lower case part 11. In this case, the terminal portions
16b of the connector module 13 are disposed in the con-
nector receiving portion 11a, and the terminal portions
30c of the relay module 15 are disposed in the relay re-
ceiving portion 11b.

[0056] Then, the electronic control unit 40 is mounted
on the connector module 13 at a portion thereof on which
the fuse module 14 is not mounted. The electronic control
unit 40 has, at one side thereof, a connector portion 44
having bent and projecting conductive pins 43 connected
with electrical conductors 42 fixed to a substrate 41 there-
of. The electrical conductors 42 are connected to tabs
16f projecting from the bus bars 16 of the connector mod-
ule 13. The conductors 42 are connected to a large
number of electronic component parts 45 mounted on
the substrate 41. The electronic component parts 45 fixed
to the substrate 41, with the electronic components parts
45 projecting downward. The welding tabs of the bus
bars 16,20 and 30 are disposed in a dead space below
the electronic control unit 40.

[0057] After the electronic control unit 40 is mounted
on the connector module 13, the upper case part 12 is
mounted on the lower case part 11. At this time, the ter-
minal portions 20c of the bus bars 20 fixed to the fuse
module 14 become located in the fuse receiving portion
12a.

[0058] Atthistime, the connector portion 44 ofthe elec-
tronic control unit 40 is fitted in the opening 12e of the
upper case part 12.

[0059] When the fuses 25 and the relays 35 are insert-
ed into the fuse receiving portion 11a and the relay re-
ceiving portion 11b, respectively, they are fitted in and
connected to the pressure contact grooves 20d,30d of
the bus bars 20 and the bus bars 30, respectively.
[0060] In the third embodiment of Figs. 9 to 14, the
fuse module and the relay module are separate from each
other. Instead, the fuse module may be integral with the
relay module to form a composite module. In this case,
as shown in Figs. 15A and 15B, a fuse receiving portion
12a’ and a relay receiving portion 12b’, in which terminal
portions of bus bars of the composite module are dis-
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posed, are formed in the upper case 12’. Formed in the
lower case 11’ is a connector receiving portion 11a’ in
which terminal portions of bus bars of the connector mod-
ule are disposed.

[0061] Figs. 16 to 18 show parts of another embodi-
ment of the present invention which is a modification of
that of Figs. 9 to 14. In particular the fuse module and its
welding tabs are modified, and also the welding tabs of
the connector module, but other parts are generally as
in Figs. 9 to 14 and will not be described again.

[0062] InFig. 16, the fuse module 14’ has a two-layer
construction comprising first and second rectangular in-
sulation substrates 21'-1 and 21’-2 which are shown sep-
arately in Fig. 16 but are assembled one on top of the
other. The substrate 22'-1 carries fuse connection bus
bars 20’-1 and the substrate 21’-2 carries fuse connection
bus bars 20’-2. Welding tabs at the ends of the bus bars
to be welded to the bus bars of the connector module
project parallel with one another from the opposed longer
sides of each of substrates 21'-1 and 21'-2. As in the
embodiment of Figs. 9 to 14, welding tabs 20a’-1 and
20a’-2 projecting from one of the two longer sides are in
the final construction bent in the shape of an "L" and
stand upward (see Figs. 17 and 18), with the welding
tabs 20a’-1 and 20a’-2 not overlapping one another as
seen in plan view in Fig. 16. In Fig. 16 all the welding
tabs are shown extending horizontally, to illustrate their
relative positions.

[0063] Weldingtabs 20b’-1 and 20b’-2 projecting from
the other of the two longer sides are not bent in the shape
of an "L" but extend horizontally, with the welding tabs
20b’-1 and 20b’-2 also not overlapping one another as
seen in plan view.

[0064] AsshowninFigs. 17 and 18, a small projection
20f' is formed, by punching from the other side of the tab,
on a welding surface of each of the welding tabs 20a’-1
and 20a’-2 projecting vertically. A similar small projection
may be formed on each welding tab extending horizon-
tally.

[0065] The vertical welding tabs 20a’-1 and 20a’-2 are
welded to welding tabs 16c¢’ of connector connection bus
bars 16’ extending vertically upwardly from the neigh-
bourhood of the centre of an insulation substrate 17’ of
a connector module 13'. The horizontal welding tabs
20b’-1 and 20b’-2 are welded to welding tabs 16e’ pro-
jecting horizontally from one edge of the insulation sub-
strate 17’ of the same connector module 13'.

[0066] The bus bars on the substrates 21’-1 and 21'-
2 also have fuse connection tabs (also shown flat in Fig.
16 but in the final assembly standing vertically) corre-
sponding to the connection tabs 20c of Fig. 13.

[0067] AsshowninFigs. 17 and 18 initially, the vertical
welding tabs 20a’-1 and 20a’-2 are welded to the vertical
welding tabs 16c¢’ by resistance welding. Then, the hor-
izontal welding tabs 20b’-1 and 20b’-2 are welded to the
horizontal welding tabs 16e’ by resistance welding.
[0068] When the vertical welding tabs are welded to
each other, the small projection 20f of one welding tab
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cuts into the surface of the confronting welding tab.
[0069] As described above, after the vertical welding
tabs are welded to each other by resistance welding, the
horizontal welding tabs are welded to each other by re-
sistance welding. Thus, a stress which would arise at the
root of each of the vertical welding tabs if the horizontal
tabs were welded first, is avoided. Accordingly, the ver-
tical welding tabs can be welded to each other as far as
their roots.

[0070] The arrangement of the tabs in the embodiment
of Figs. 16 to 18 achieves compactness of the assembly
of the module in the box, and as described can avoid
generation of stress in the welding tabs.

[0071] The welding method illustrated by Figs. 17 and
18 is generally applicable to the welding of the tabs in all
the embodiments illustrated.

[0072] The junction box of the present invention is not
limited to that of the above-described embodiments. For
example, each of the fuse module and the relay module
may be divided into two parts, respectively. In this case,
when the specification of any of the fuse and that of the
relayis altered, itis possible to replace the module having
the fuse or the relay which should be altered. However,
if the fuse module and the relay module are divided into
three or more parts, many assembling stages are re-
quired. Thus, it is preferable to divide the fuse module
and the relay module into at most two parts, respectively,
in the case of a large junction box.

[0073] The connector connection bus bars of the base
circuit, the fuse connection bus bars of the fuse module,
and the relay connection bus bars of the relay module
may be welded to each other in any of the following three
patterns, selected according to the circuit design:-

(1) A connector connection bus bar and a fuse con-
nection bus bar are welded to each other.

(2) A connector connection bus bar and a relay con-
nection bus bar are welded to each other.

(3) A connector connection bus bar is welded to a
fuse connection bus bar and to a relay connection
bus bar

[0074] In case (3), the fuse connection bus bar may
be welded to a welding portion of the connector connec-
tion bus bar at one end thereof; the relay connection bus
bar may be welded to the welding portion of the connector
connection bus bar at the other end thereof; and a tab
provided at third portion of the connector connection bus
bar is connected to a connector.

[0075] Inthe first embodiment, the base circuit and the
electronic control unit are accommodated in the lower
and upper case parts. Additionally, it is possible to add
a circuit consisting of electrical wires connected to pres-
sure contact terminals on the base circuit. The wires may
also connect to connectors which fit in the connector re-
ceiving portion. It is also possible to add a circuit formed
as an electrically conductive portion of an FPC (flexible
printed circuit), a PCB (printed circuit board) or a highly
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electrically conductive resin molded with insulating resin.
[0076] As is apparent from the foregoing description,
in the junction box of the present invention, the connector
connection bus bars are separately provided from the
fuse connection bus bars and the relay connection bus
bars, using discrete substrates. Thus, tabs for connecting
the connector connection bus bars, the fuse connection
bus bars, and the relay connection bus bars to connec-
tors, fuses and relays, respectively are disposed at dif-
ferent positions and do not overlap each other. Accord-
ingly, it is unnecessary to increase the number of layers
of the bus bars to provide them with the tabs. Conse-
quently, it is possible to form a thin junction box or oth-
erwise to achieve a compact and logical lay out. For ex-
ample, in the case of the construction of the first embod-
iment, the number of the bus bars can be reduced from
six layers required in the conventional junction box to
four layers. Thus, it is possible to reduce the thickness
of the junction box.

[0077] Further, as described above, because the fuse
connection tabs and the relay connection tabs are sep-
arate from the bus bars of the base circuit, it is easy to
handle and arrange the bus bars of the base circuit. Thus,
itis possible to reduce the area of the bus bars and hence
the area of the junction box. Consequently, in the case
where the bus bars are divided and the ends of the bus
bars are welded to each other, the area of the entire bus
bars is not large and hence the area of the junction box
is not increased.

[0078] Further, if the specification of the fuses and the
relays is altered, the fuse module, the relay module or
the composite module of the fuse module and the relay
module is replaced. Thus, it is unnecessary to alter the
entire upper and lower cases including the base circuit.
That is, the construction can permit the alteration of the
specification quickly and at low cost.

Claims

1. Anelectrical junction box adapted to provide electri-
cal connection to a plurality of electrical connectors,
a plurality of fuses and a plurality of relays, having

(i) upper and lower case parts (11,12) joined to-
gether to provide a casing; and

(i) a base circuit (13) having a plurality of first
bus bars (16) and insulation layers (17) stacked
together with said insulation layers interposed
between said bus bars in the stacking direction,
the base circuit being mounted in said casing
and said first bus bars being arranged to provide
electrical connection to electrical connectors in
use;

characterized by :

(i) a fuse circuit (14,50) having a fuse circuit
substrate (21,51), which is discrete from said
base circuit (16), and a plurality of second bus
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bars (20) fixed on said fuse circuit substrate, said
fuse circuit being mounted in said casing and
said second bus bars being arranged to provide
electrical connection to fuses in use; and

(iv) a relay circuit (15,50) having a relay circuit
substrate (31,51), which is discrete from said
base circuit (16), and a plurality of third bus bars
(30) fixed on said relay circuit substrate, said
relay circuit being mounted in said casing and
said third bus bars being arranged to provide
electrical connection to relays in use;

(v) wherein said second bus bars (20) and said
third bus bars (30) are joined to said first bus
bars (16) by welding.

An electrical junction box according to claim 1,
wherein said fuse circuit substrate (21) and said relay
circuit substrate (31) are discrete from each other,
whereby said fuse circuit (14) and said relay circuit
(15) constitute separate modules in said junction
box.

An electrical junction box according to claim 2,
wherein said upper and lower case parts (11,12) are
respectively molded synthetic resin members, at
least one of said upper and lower case parts (11,12)
comprising connector sockets for receiving electrical
connectors in use, and said fuse circuit substrate
(21,51) and said relay circuit substrate (31,51) carry
respective molded synthetic resin members (28,38)
which respectively comprise fuse sockets (28a) and
relay sockets (38a) for receiving respectively fuses
and relays in use, said fuse sockets and said relay
sockets being exposed through at least one opening
(11b, 12a) of said casing.

An electrical junction box according to claim 1,
wherein said fuse circuit substrate and said relay cir-
cuit substrate are combined as a unitary common
substrate (51) carrying said second bus bars and
said third bus bars, whereby said fuse circuit and
said relay circuit constitute a combined module (50)
in said junction box.

An electrical junction box according to claim 4,
wherein said upper and lower case parts (11,12) are
respectively molded synthetic resin members, at
least one of said upper and lower case parts (11,12)
comprising connector sockets for receiving electrical
connectors in use, and said unitary common sub-
strate (51) carries a molded synthetic resin member
(58) which comprises fuse sockets (58a) and relay
sockets (58b) for receiving fuses and relays in use,
said fuse sockets and relay sockets being exposed
through at least one opening of said casing.

An electrical junction box according to claim 1,
wherein said upper and lower case parts (11,12) are
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respectively molded synthetic resin members, at
least one of said upper and lower case parts (11,12)
comprising connector sockets for receiving electrical
connectors in use, at least one of said upper and
lower case parts comprising fuse sockets (12a) for
receiving fuses in use and at least one of said upper
and lower case parts (11,12) comprising relay sock-
ets (11a) for receiving relays in use.

An electrical junction box according to claim 1,
wherein said casing comprises connector sockets
(11a) for receiving electrical connectors in use and
said first bus bars (16) have portions extending into
said connector sockets (16b) for connection in use
to electrical connectors.

An electrical junction box according to claim 1,
wherein said casing comprises connector sockets
for receiving electrical connectors in use and said
first bus bars have upstanding connection portions,
relaying terminals being provided which are connect-
ed to said upstanding connection portions and ex-
tend into said connector sockets for connection to
electrical connectors in use.

An electrical junction box according to any one of
claims 1 to 8, wherein respective end portions (20a,
30a) of said second and third bus bars (20,30) are
joined to respective end portions (16c¢,16d) of said
first bus bars (16) by one of ultrasonic welding, re-
sistance welding, laser welding and gas welding.

An electrical junction box according to any one of
claims 1to 9, wherein said second and third bus bars
(20,30) have first ends (20c,30c) extending upwardly
from said fuse circuit substrate and said relay circuit
substrate respectively and having pressure contact
grooves (20d,30d) at their ends, and second ends
extending horizontally and/or vertically and welded
to said first bus bars.

An electrical junction box according to any one of
claims 1to 10, wherein at least one (14') of said fuse
and relay circuits is arranged on a main face of said
base circuit (13'), and

welding tabs (20a’-1, 20b’-1) constituted by end por-
tions of said bus bars of said one (14’) of said fuse
and relay circuits project in arrays on two opposite
sides of the substrate thereof,

said welding tabs (20b’-1) at one of said two opposite
sides extending horizontally from the substrate
thereof and are welded to welding tabs (16e’) of said
first bus bars extending horizontally from said
stacked insulation layers,

while said welding tabs (20a’-1) at the other of said
two opposite sides project as an L-shape and are
welded to welding tabs (16c¢’) of said first bus bars
extending vertically from said stacked insulation lay-
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ers,
whereby said welding tabs (20a’-1, 20b’-1) at said
two opposite sides of said substrate of said one of
said fuse and relay circuits extend in respective di-
rections orthogonally to each other at their welded
zones.

An electrical junction box according to claim 11,
wherein each welded-together pair (16¢’, 20a’-1) of
said welding tabs of said one of said fuse and relay
circuits and said welding tabs of said first bus bars
have mutually opposed welding surfaces on one of
which there is a projection (20f') projecting towards
the other thereof.

An electrical junction box according to any one of
claim 1 to 12, having an electronic control unit (40)
mounted in said casing.

An electrical junction box according to claim 13,
wherein welded joints of said first bus bars to said
second bus bars and/or said third bus bars are lo-
cated in a space beneath said electronic control unit
(40).

Patentanspriiche

1.

Elektrisches Verbindungsgehause bzw -box, wel-
ches adaptiert ist, um eine elektrische Verbindung
zu einer Mehrzahl von elektrischen Verbindern, ei-
ner Mehrzahl von Sicherungen und einer Mehrzahl
von Relais zur Verfiigung zu stellen, welches auf-
weist

(i) obere und untere Gehauseteile (11, 12), wel-
che miteinander verbunden sind, um ein Gehau-
se bzw. eine Ummantelung zur Verfligung zu
stellen; und

(i) einen Basisschaltkreis (13), welcher eine
Vielzahl von ersten Sammelschienen (16) und
Isolationsschichten bzw. -lagen (17) miteinan-
der gestapelt aufweist, wobei die Isolations-
schichten zwischen den Sammelschieneninder
Stapelrichtung zwischengeschaltet bzw. -gela-
gert sind, wobei der Basisschaltkreisin dem Ge-
hause montiert bzw. angeordnet ist und die er-
sten Sammelschienen angeordnet sind, um ei-
ne elektrische Verbindung mit elektrischen Ver-
bindern in einer Verwendung zur Verfigung zu
stellen;

gekennzeichnet durch:

(iii) einen Sicherungsschaltkreis (14, 50), wel-
cherein Sicherungsschaltkreissubstrat (21, 51),
welches von dem Basisschaltkreis (16) getrennt
bzw. unabhé&ngig bzw. verschieden ist, und eine
Vielzahl von zweiten Sammelschienen (20) auf-
weist, welche an dem Sicherungsschaltkreis-
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substrat festgelegt sind, wobei der Sicherungs-
schaltkreis in dem Gehé&use montiert ist und die
zweiten Sammelschienen angeordnet sind, um
eine elektrische Verbindung mit Sicherungen in
einer Verwendung zur Verfigung zu stellen; und
(iv) einen Relaisschaltkreis (15, 50), welcher ein
Relaisschaltkreissubstrat (31, 51), welches von
dem Basisschaltkreis (16) verschieden bzw. ge-
trennt bzw. unabhéngig ist, und eine Vielzahl
von dritten Sammelschienen (30) aufweist, wel-
che andem Relaisschaltkreissubstrat festgelegt
sind, wobei der Relaisschaltkreis in dem Gehéau-
se montiert ist und die dritten Sammelschienen
angeordnet sind, um eine elektrische Verbin-
dung mit Relais in einer Verwendung zur Verfu-
gung zu stellen;

(v) wobei die zweiten Sammelschienen (20) und
die dritten Sammelschienen (30) mit den ersten
Sammelschienen (16) durch ein Verschweil3en
verbunden sind.

Elektrisches Verbindungsgehause nach Anspruch
1, wobeidas Sicherungsschaltkreissubstrat (21) und
das Relaisschaltkreissubstrat (31) verschieden bzw.
getrennt bzw. unabhéngig voneinander sind, wo-
durch der Sicherungsschaltkreis (14) und der Re-
laisschaltkreis (15) getrennte Module in dem Verbin-
dungsgeh&use darstellen bzw. ausbilden.

Elektrisches Verbindungsgehause nach Anspruch
2, wobei das obere und untere Gehauseteil (11, 12)
jeweils geformte bzw. gegossene Kunstharzglieder
sind, wobei wenigstens eines des oberen und unte-
ren Gehauseteils (11, 12) Verbindersockel bzw. -fas-
sungen zum Aufnehmen bzw. Empfangen von elek-
trischen Verbindern in einer Verwendung umfassen,
und das Sicherungsschaltkreissubstrat (21, 51) und
das Relaisschaltkreissubstrat (31, 51) jeweils ge-
formte bzw. gegossene Kunstharzglieder (28, 38)
tragen, welche jeweils Sicherungssockel bzw. -fas-
sungen (28a) und Relaissockel bzw. -fassungen
(38a) fir jeweils ein Aufnehmen von Sicherungen
und Relais in einer Verwendung umfassen, wobei
die Sicherungssockel und die Relaissockel durch
wenigstens eine Offnung (11b, 12a) des Gehauses
freigelegt sind.

Elektrisches Verbindungsgehause nach Anspruch
1, wobei das Sicherungsschaltkreissubstrat und das
Relaisschaltkreissubstrat als ein einheitliches bzw.
einstlickiges gemeinsames Substrat (51) kombiniert
sind, welches die zweiten Sammelschienen und die
dritten Sammelschienen tragt, wodurch der Siche-
rungsschaltkreis und der Relaisschaltkreis ein kom-
biniertes Modul (50) in dem Verbindungsgehause
darstellen.

Elektrisches Verbindungsgehause nach Anspruch
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4, wobei das obere und untere Gehauseteil (11, 12)
jeweils geformte bzw. gegossene Kunstharzglieder
sind, wobei wenigstens eines des oberen und unte-
ren Gehauseteils (11, 12) Verbindersockel bzw. -fas-
sungen zum Aufnehmen von elektrischen Verbin-
dern in einer Verwendung umfal3t, und das einstiik-
kige gemeinsame Substrat (51) ein geformtes bzw.
gegossenes Kunstharzglied (58) tragt, welches Si-
cherungssockel (58a) und Relaissockel (58b) zum
Aufnehmen von Sicherungen und Relais in einer
Verwendung umfaf3t, wobei die Sicherungssockel
und Relaissockel durch wenigstens eine Offnung
des Gehéauses freigelegt sind.

Elektrisches Verbindungsgeh&duse nach Anspruch
1, wobei das obere und untere Gehéauseteil (11, 12)
jeweils geformte bzw. gegossene Kunstharzglieder
sind, wobei wenigstens eines des oberen und unte-
ren Gehauseteils (11, 12) Verbindersockel zum Auf-
nehmen von elektrischen Verbindern in einer Ver-
wendung umfal3t, wenigstens eines des oberen und
unteren Gehauseteils Sicherungssockel (12a) zum
Aufnehmen von Sicherungen in einer Verwendung
umfallt und wenigstens eines des oberen und unte-
ren Gehauseteils (11, 12) Relaissockel (11a) zum
Aufnehmen von Relais in einer Verwendung umfalf3t.

Elektrisches Verbindungsgehause nach Anspruch
1, wobei das Gehause Verbindersockel (11a) zum
Aufnehmen von elektrischen Verbindern in einer
Verwendung umfaf3t und die ersten Sammelschie-
nen (16) Abschnitte aufweisen, welche sich in die
Verbindersockel (16b) fur eine Verbindung in einer
Verwendung mit elektrischen Verbindern erstrek-
ken.

Elektrisches Verbindungsgehause nach Anspruch
1, wobei das Gehéause Verbindersockel fir ein Auf-
nehmen von elektrischen Verbindern in einer Ver-
wendung umfal3t und die ersten Sammelschienen
aufragende Verbindungsabschnitte aufweisen, wo-
bei weiterleitende Anschliisse bzw. Kontakte vorge-
sehen sind, welche mit den aufragenden Verbin-
dungsabschnitten verbunden sind und sich in die
Verbindersockel fur eine Verbindung mit elektri-
schen Verbindern in einer Verwendung erstrekken.

Elektrisches Verbindungsgeh&duse nach einem der
Anspriiche 1 bis 8, wobei jeweilige Endabschnitte
(20a, 30a) der zweiten und dritten Sammelschienen
(20, 30) mit entsprechenden Endabschnitten (16c,
16d) der ersten Sammelschienen (16) durch ein Ul-
traschallschweif3en, Widerstandsschweil3en, Laser-
schweil3en und Gasschweil3en verbunden sind bzw.
werden.

Elektrisches Verbindungsgehause nach einem der
Anspriiche 1 bis 9, wobei die zweiten und dritten
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Sammelschienen (20, 30) erste Enden (20c, 30c)
aufweisen, welche sich jeweils nach oben von dem
Sicherungsschaltkreissubstrat und dem Relais-
schaltkreissubstrat erstrecken und Druckkontaktril-
len bzw. -nuten (20d, 30d) an ihren Enden aufwei-
sen, und wobei sich zweite Enden horizontal und/
oder vertikal erstrecken und an die ersten Sammel-
schienen geschweif3t sind.

Elektrisches Verbindungsgehause nach einem der
Anspriche 1 bis 10, wobei wenigstens einer (14’)
der Sicherungs- und Relaisschaltkreise an einer
Hauptflache bzw. -seite des Basisschaltkreises (13’)
angeordnet ist, und

Schweil3fahnen bzw. -fortsatze (20a’-1, 20b’-1), wel-
che durch Endabschnitte der Sammelschienen von
einem (14’) der Sicherungs- und Relaisschaltkreise
dargestellt bzw. gebildet sind, in Feldern bzw. Arrays
an zwei gegenlberliegenden bzw. entgegengesetz-
ten Seiten des Substrats davon vorragen,

wobei sich die Schweil3fahnen (20b’-1) an einer der
wenigstens zwei gegenuberliegenden bzw. entge-
gengesetzten Seiten horizontal von dem Substrat
davon erstrecken und mit Schweif3fahnen (16e’) der
ersten Sammelschienen verschweif3t sind, welche
sich horizontal von den gestapelten Isolations-
schichten erstrecken,

wahrend die Schweif3fahnen (20a’-1) an der ande-
ren der zwei gegenuberliegenden bzw. entgegenge-
setzten Seiten als eine L-Form vorragen und mit
Schweil3fahnen (16¢’) der ersten Sammelschienen
verschweif3t sind, welche sich vertikal von den ge-
stapelten Isolationsschichten erstrecken,

wodurch sich die Schweil3fahnen (20a’-1, 20b’-1) an
den zwei gegenuberliegenden bzw. entgegenge-
setzten Seiten des Substrats von einem der Siche-
rungs- und Relaisschaltkreise in entsprechenden
Richtungen orthogonal zueinander an ihren ver-
schweildten Zonen bzw. Bereichen erstrecken.

Elektrisches Verbindungsgehause nach Anspruch
11, wobei jedes miteinander verschweif3te Paar
(16c’, 20a’-1) der Schweil3fahnen von einem der Si-
cherungs- und Relaisschaltkreise und der
Schweil3fahnen der ersten Sammelschienen jeweils
gegeniberliegende Schwei3flachen bzw. -oberfla-
chenaufweisen, wobeian einer davon ein Vorsprung
bzw. Fortsatz (20f) ist, welcher in Richtung zu dem
anderen davon vorragt.

Elektrisches Verbindungsgehause nach einem der
Anspriche 1 bis 12, welches eine elektronische Re-
gel- bzw. Steuereinheit (40) in dem Geh&use bzw.
der Ummantelung montiert aufweist.

Elektrisches Verbindungsgehause nach Anspruch
13, wobei verschweilRte Verbindungen der ersten
Sammelschienen mit den zweiten Sammelschienen
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und/oder dritten Sammelschienen in einem Raum
unter der elektronischen Regel- bzw. Steuereinheit
(40) angeordnet sind.

Revendications

Boitier de raccordement électrique apte a réaliser
une connexion électrique de plusieurs connecteurs
électriques, de plusieurs fusibles et de plusieurs re-
lais, comportant

(i) des parties de boite supérieure et inférieure
(11,12) assemblées pour former un bottier; et
(i) un circuit de base (13) ayant plusieurs pre-
miéres barres bus (16) et des couches d'isola-
tion (17) empilées de sorte que lesdites couches
d’isolation sont interposées entre lesdites bar-
res bus dans la direction d’empilage, le circuit
de base étant installé dans ledit bottier, et les-
dites premiéres barres bus étant agencées pour
réaliser une connexion électrique avec des con-
necteurs électriques en cours d'utilisation;
caractérisé par :

(iii) un circuit a fusibles (14,50) possédant un
substrat (21,51) de circuit a fusibles, qui est dif-
férent dudit circuit de base (16), et une pluralité
de secondes barres bus (20) fixées sur ledit
substrat de circuit a fusibles, ledit circuit a fusi-
bles étant installé dans ledit boitier, et lesdites
secondes barres bus étant agencées pour réa-
liser une connexion électrique avec les fusibles
en utilisation; et

(iv) un circuit a relais (15,50) ayant un su bstrat
de circuit a relais (31,51) qui est différent dudit
circuitde base (16) etune pluralité de troisiemes
barres bus (30) fixées sur ledit substrat de circuit
a relais, ledit circuit a relais étant installé dans
ledit boftier, et lesdites troisiemes barres bus
étant agencées pour établir une connexion élec-
trique avec les relais en utilisation;

(v) ou lesdites deuxiémes barres bus (20) et les-
dites troisiemes barres bus (30) sont reliées
auxdites premiéres barres bus (16) par souda-

ge.

Boitier de raccordement électrique selon la revendi-
cation 1, ou ledit substrat de circuit a fusibles (21) et
ledit substrat de circuit a relais (31) different I'un de
l'autre, par quoi ledit circuit a fusibles (14) et ledit
circuit a relais (15) constituent des modules séparés
dans ledit boitier de raccordement.

Boitier de raccordement électrique selon 1 a reven-
dication 2, ou lesdites parties de boites supérieure
et inférieure (11, 12) sont respectivement des élé-
ments moulés en résine synthétique, au moi ns l'une
desdites parties de boite supérieure etinférieure (11,
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12) comprenant des douilles de connecteur s pour
recevoir les connecteurs électriques en utilisation,
et ledit substrat de circuit & fusibles (21,51) et ledit
substrat de circuit a relais (31,51) portent des élé-
ments en résine synthétique moulés respectifs
(28,38) qui comprennent respectivement des
douilles de fusibles (28a) et des douilles de relais
(38a) afin de recevoir respectivement des fusibles
et relais en utilisation, lesdites douilles de fusibles
etlesdites douilles de relais étant exposées a travers
au moins une ouverture (11b,12a) dudit boitier.

Boitier de raccordement électrique selon la revendi-
cation 1, ou ledit substrat de circuit & fusibles et ledit
substrat de circuit & relais sont combinés en un subs-
tratcommun unitaire (51) portant lesdites deuxiémes
barres bus et lesdites troisiemes barres bus par quoi
ledit circuit a fusibles et ledit circuit a relais consti-
tuent un module combiné (50) dans ledit boftier de
raccordement.

Boitier de raccordement électrique selon la revendi-
cation 4, ou lesdites parties de boite supérieure et
inférieure (11, 12) sontrespectivement des éléments
en résine synthétigue moulés, au moins 'une des-
dites parties de boite supérieure et inférieure (11,
12) comprenant des douilles de connecteur pour re-
cevoir des connecteurs électriques en utilisation, et
ledit substrat commun unitaire (51) porte un élément
en résine synthétique moulé (58) qui comprend des
douilles de fusibles (58a) et des douilles de relais
(58b) pour recevoir des fusibles et relais en utilisa-
tion, lesdites douilles de fusibles et douilles de relais
étant exposées a travers au moins une ouverture
dudit boitier.

Boitier de raccordement électrique selon la revendi-
cation 1, ou lesdites parties de boite supérieure et
inférieure (11, 12) sont respectivement d es élé-
ments en résine synthétique moulés, au moins 'une
desdites parties de boite (11,12) comprenant des
douilles de connecteur pour recevoir des connec-
teurs électriques en utilisation, au moins I'une des-
dites parties de boite supérieure et inférieure com-
prenant des douilles de fusibles (12a) pour recevoir
des fusibles en utilisation, et au moins I'une desdites
parties de boite supérieure etinférieure (11,12) com-
prennent des douilles de relais (11a) pour recevoir
des relais en utilisation.

Boitier de raccordement électrique selon la revendi-
cation 1, ou ledit boitier comprend des douilles de
connecteurs (11a) pour recevoir des connecteurs
électriques en utilisation, et lesdites premiéres bar-
res bus (16) ont des portions s’étendant dans lesdi-
tes douilles de connecteurs (16b) pour la connexion,
en cours d'utilisation, aux connecteurs électriques.
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Boitier de raccordement électrique selon la revendi-
cation 1, ou ledit boitier comprend des douilles de
connecteurs pour recevoir des connecteurs électri-
ques en utilisation, et lesdites premieres barres bu
s ont des portions de connexion verticales, des bor-
nes de relais étant prévues qui sont connectées
auxdites portions de connexion verticale s et s’éten-
dent dans lesdites douilles de connecteur s pour la
connexion aux connecteurs électriques en utilisa-
tion.

Boitier de raccordement électrique selon I'une des
revendications 1 a 8, ou des portions d’extrémité res-
pectives (20a, 30a) desdites deuxiémes et troisie-
mes barres bus (20, 30) sont reliées aux portions
d’extrémité respectives (16c, 16d) des dites premie-
res barres bus (16) par I'un du soudage ultrasonique,
soudage a résistance, soudage a laser et soudage
au gaz.

Boitier de raccordement électrique selon I'une des
revendications 1 a 9, ou lesdites deuxiémes et troi-
siémes barres bus (20, 30) ont des premiéres extré-
mités (20c,30c) s’étendant vers le haut depuis ledit
substrat de circuit a fusibles et dudit substrat de cir-
cuit arelais respectivement et ayant des rainures de
contact de pression (20d,30d) a leurs extrémités, et
des secondes extrémités s'étendant horizontale-
ment et/ou verticalement et soudées auxdites pre-
miéres barres bus.

Boitier de raccordement électrique selon I'une des
revendications 1 a 10, ot au moins I'un (14’) desdits
circuits a fusibles et a relais est agencé sur une face
principale dudit circuit de base (13’), et des pattes
de soudage (20a’-1, 20b’-1) formées par les portions
d’extrémité desdites barres bus d'un (14’) desdits
circuits a fusibles et a relais font saillie selon des
rangées sur deux cotés opposés de leur substrat,
lesdites pattes de soudage (20b’-1) a I'un desdits
deux cOtés opposés s’'étendant horizontalement de-
puis leur substrat et sont soudées aux pattes de sou-
dage (16 e") desdites premieres barres bus s'éten-
dant horizontalement depuis lesdites couches d’iso-
lation empilées,

tandis que lesdites pattes de soudage (20a’-1) a
I'autre desdits deux cotés opposés font saillies com-
me une forme en L et sont soudées aux pattes de
soudage (16c’) desdites premiéres barres bus
s'étendant verticalement depuis lesdites couches
d’isolation empilées,

par quoi les dites pattes de soudage (20a’-1, 20b’-
1) auxdits deux cotés opposés dudit substrat du cir-
cuit précité parmi les circuits a fusibles et a relais
s'étendent dans des directions respectives orthogo-
nalement I'une a l'autre a leurs zones soudées.

Boitier de raccordement électrique selon la revendi-
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cation 11, ou chaque paire assemblée par soudage
(16c’, 20a’-1) desdites pattes de soudage du circuit
précité desdits circuits a fusibles et arelais et lesdites
pattes de soudage desdites premiéres barres bus
ont des surfaces de soudage mutuellement oppo-
sées sur I'une desquelles se trouve une saillie (20f’)
faisant saillie vers l'autre de celles-ci.

Boitier de raccordement électrique selon I'une des
revendications 1 & 12, comportant une unité de com-
mande électronique (40) installée dans ledit boitier.

Boitier de raccordement électrique selon la revendi-
cation 13, ou des joints soudés desdites premiéres
barres bus auxdites deuxiémes barres bus et/ou
auxdites troisiéme barres bus se situent dans un es-
pace en dessous de ladite unité de commande élec-
tronique (40).
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